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(54) SOLID-STATE IMAGE 
PICK-UP ELEMENT AND 
SOLID-STATE IMAGE PICK- 
UP DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
restrain stationary pattern noises 
caused by charge emitted from the 
defects of an interface between an 
element isolating insulation film and 
a semiconductor layer, restraining 
light generating charge from being 
injected into the surface defects of 
a semiconductor layer. 

SOLUTION: A solid-state image 
pick-up element is equipped with a 
photo- detecting diode 111, and a 
light signal detecting insulated gate 
field effect transistor 112 located 
adjacent to the diode 1 1 1 . A carrier 
pocket 25 is provided inside a 
second well region 15b, an element 
isolating insulating film 14 is formed 
so as to isolate the adjacent unit 
pixels 101 from each other, and an 
opposite conductivity-type element 
isolating region 13 which isolates 
certain conductivity- type second 
semiconductor layers 12 and 32 is 
formed so as to reach first 
semiconductor layers 11 and 31 
containing the undersurface of the 
insulating film 14. 
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*M Lfc t ^ p SO 15a, 15b<£^ 

{ipMcOStgl 1 d^nl!)x/H l 2rttdS£S^J£ 
^»9, B5 (b) l^t«l:5i^T>>'t^ ; fi 

fc(S«ffl^*S. KWVIS2 2^bSl J ? L ^Bt««l 
3 Id ^ W T * # t 1 - > ^> -v /^ffi#4 1 & S o - \z X 

izt ^m^mmmm 1 4 oiE«-c»*«flsfc ± s 
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5a, 15 bO*, ftot*-/!/**';' h 2 5 0^{Ctt 

[0 0 4 2] rtucfc 9, 1 3i*^« 

>vi&Jry h 2 5— <DWmz.J:Z>m7£'<? — vSi^S: 
ct 9— Ji»*Ji-«r £j5 s "C#6. *t-s H7*r»BBU"C 
±15 05 *afi CD *fiffl 3R £ JB V ^ fc M O S m^C * — i?-* > -9- 

<D±VE<Dffimz.o^xm*n-rz>o H7«:, #3s?i corns 

[0 0 4 3 ] El 7 t^^i-J: 9 ^> :«MOSl^>-v ? 

ttfciw] 3*1/0^6. sa^sfs-s- (vsca 

N) <Offi»jfe2ElEli& 1 0 2X1* K W >«JE (VDD) 

[0 0 4 4] SE^Sff«i 21a, 21b »It 
ife3Eff# (VSCAN) oKifcjtSlHlK l 0 2 
(:-ofotti^ 0 2 1 a, 2 

i b ttfr J6r IpI afe-Si^-c o ^iflr HiR 101 ^©mo s h 

1/^>1J±M» (VDDMi) 22a, 22bttK 
W ^filEE (VDD) coiESb^^lHlSg 1 0 S/SnbtTfete: 
-ofot-Cl^o #K^y«ffiMJI (VDDM 
m 2 2a, 22b(t ff*Tp]t-ite-^^"C^^tS:iBSI 1 
0 1 rt^M^lilfflMO SF7 V M120KU 

[0 0 4 5] *fc, 5>JftlC*ft5iIU*j»2 0a, 2 

0 b #Rtt feiXT, #SS:U3*«S 2 0a, 20b te?iJif 
f^^afe^^T^Willi^ 10 1 l*)<OMO SF7 >^ * 

1 i 2(7>y— ^ic^n-ettgijgE^ixrv^o Sfefcu 9»J 

SKJI*6*>< LTWMO SF7 10 5 

a , 105b asi&cj- fbtir *5 o , ^SEa^/H 20a, 

2 0b ii#MO S h 7 l/i/^? 105a, 105b©K 

(^mff^A^I^^) 2 8a, 29aClof 
ogg^^Tl/^o 105a, 105b(Dy 

— h (TKSpjfeSffi-S-A**^) 2 8b, 29b fizk^ 
3tfS# (H SCAN) (OJEIb£3E[B]K 1 0 4{-g^c$tt 
T^6 0 

[0 0 4 6] £7- Cn yfl05a, 105b©y 

— ^ ofc&mft ^a^as-?-) 2 8 c, 2 9 c f«a^^ 

tEScSS (:ftWE]8&) l 0 6 SriibTRttW-S-ffi**-? 1 1 
0 7fctt*3tL"CV*6. BP*,, **{KBl» 1 0 1 rtOM 

o s h^vv?^^ i i 2^y-^tinili 0 6 f£jg 

So 6§oT. #MO SF7 112 CO^— h - y 

-*iH<omffi:«, Rt/^/u^-y— 
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[0 0 4 7] (VSCAN) ^I>*7k^^a 

ft* (H SCAN) ^ ^ . ^WSlBSf <OMO S 

h7>^^ 112 £|ElbbT3te<OAtt*£Jt#Jbfcft 
(Vout ) as«*tH 3*1,6. B8lt *38BUfc:ffi 
SMOSi^f y — >if£IM£3*6ifcfc<Z>#AttJ* 

<Z> 5wMR« 1 5 a , 1 5 b£JBl\ ^oftff-fH&tbffl 
h^Vv^^ 1 1 2^nMOSOi^Mfflt5o 
id? [0 0 4 8] 118 Lt^oT, — »<Oal 

*bfcB#^*^oft*U»fffc«J|l^RWr6. * 
tfcHMbfPtt. WIBb*:J:5»-, »mJWW <«I»Hb) -» 

M - K M ^ ^ * 6 — iS ^iSS »? ig bff 5 c 
£i\ tOJH<fc:»mcJ:0. ^^yr^^ h2 srt. g 

1 ^t^f 2 <0*^M54!c 15a, 15b rttC^Slf $r 
S^tBi-So HP^ S VDDi8jR2 2a, 2 2 b Srffl LX 
%\% -i-Ml±5ffiMO SF7 M12WKW Vic. 

IfcVS CANM8 2 la, 2 1b Srii brill b< ^ 
— htc-ttt-ftt/L-t 7 — 8 V coffin VEtO«JE*HWJD 1" 

[0 0 4 9] rco£#, ^2^>!>x;Uf|j$l 5bOT^ 
ni^il 2<Ojf:3te»< . ^Oni!)i^I12 

coSSEi i(W«::i*»ft^p!asaJi3 3*s*brv^s<o 
T% hlil 9 (c^pbfcmi£^2^^3i7uffiig 
l 5 bRXf^cnmfrXi&K ^B*fcbJ&>J&»a»fc*V\> BP 
S2(^l>x;u^l 5 bl:ft*ft*rv^t^ft 

±fc bT^co^/MgJgfil 5 b IZfrfrZtztb, tev^y 
■fe* hm/ET'J: <9 italic 3^ y X£ri§#tiji~w b&X 

60 

[0 0 5 0] ^tfS-g-eittSfflMO S h^Vv?^^ 

1 1 2<Df— Mil 9^®V>y— hm^OTL, K 
U-f y^iUc 17a, 1 7b(Ih7 ^ OBf^^^Sf 

*#5j2 — 3 VWffiJE (VDD) ^fn^D-T^o 
^1 <DV^J\oW$Ll 5 a <t nS")x;l/| 1 2MnIl 
^i3 2^^tStHI:, 8 2^)^/U««15 
bli2^fct5o ttt, KWy««17a, 17b 
3&^fc y — ^ffi4SE 16a, 16b HfS]^5t^i:5o 
^ [0 0 5 1 ] *v>T% g3t*V3d— Kill ^JtSrflHI* 
ts 0 Fill (o^^^^r^ y 

t^J: 5*^S^ S ^< , «Sfi< "CirtSb^-rv^ic:*)- b 
ftV^3fet»bTl>«** s lPl±bTV^5 0 ^oT, ^j^J: 

[0052] ±tsm#^ j: «9 r ^7t^±m^^ 5 *>3t* 

5^ 4^^^*«^fflfflMOS h^>-^^^l 1 2 CO^ 
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- 5 b \Z&A£tl. a>o** V TrtTv V 2 5 

ft*. rftKJ:!), ^^*^ffi«^e>^r^T^ 
Mg« 1 5 b ^j£36S*ffiSJB*|3&s«MRSn5 fc £ fc 
^V- 6 a , 16bMi5^f>'>t^ 

#»(1S*VC, MO s h7>^^ l l 2 0>BMt«Ea* 

[ 0 0 5 3] ±f£^»{b^rpmU ; ^a»^^^VNT. n 
MO K U>f 17a, 17b UlIEOflJESrEpAn Lfc 

SrBSJti-Sr t^T?#So rftM«fc!K ^R&^jSH-fS 
^;#<7)*— yb#>r;y h 2 5 SCiSif 

[0 0 5 4] £<bl-, nSOKW>98l7a, 17 

h 2 5 <Djj\CiMthZ>(D%$\im 

h 2 5 ^(Dmniz. x zmfes*? 

£ *9 -g«]*J-r 3 r <b So 
[0 0 5 5] ftl^-C, MS 1 9 CMO S h7>^ 

ffiJES:EP*OU KW^ffl«17a, 17bCMOSh 
^v^^ 1 1 2^fif^t 5 S*SJ 2 - 3 VOtEVDD 
^^l^Pi-^o rftf-J;9, y Tif-^r y b 2 5±3j<D 
»^iS«»eoK«««3flS»fi8**t, St 
0^»5J-^i*«ff««3&s»^**tS o MOS 
h7^^ 1 1 2(D KW >-«E-m«K»tttt. 0 6 

[0 0 5 6 ] £ MO Sh7 1 1 2 — 

16a, 16b {ZJtmffiM 106 ?rSStT — ^ 
Oli«^Scf o wftM «fc 19 % MO S h7>'^^ 1 1 2 
liy^7to !7[Eltt«r»/ftU Stot, ^ 
Ci^MO S F7>^^ 1 l 2 oBBffiSJEtf^Bb^ii 

[ 0 0 5 7 ] r coj: o CLt, 3tflRlt*^Jt«Lfc(!*« 
ff-^ (Vout ) SrKflmi-CirtfS-C**. ^±^ct?> 

SfJBI«fc*5^-C\ I^iiWi4i:i^I«l 

2 5^c^#®{^j:5ii^^^-->'^ : i 1 ^--iiffli^J-r ; 5- 
[0058] m&mft tt&»Ht) -sissbf^- 
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5o *fc, V Ti£>Tv h 2 5— (Om^Wm^X^O. 
m6\C7jk-tX 0 (C, MOS h7^^ 1 1 2£rg&?D#t 

ua>fc, y-^tn7i 

[0 0 5 9] tSfeJ^ *«M^fife^Hlfi^?Kffit-«5@* 

<Dmj&\Z&\,^X. 12 (a) tH45ir5fi, 09lC 
ploSfi (»i^»*S) H±l:p 

l(Oxt^^^-t^l3 l^M^^TiBbf, 02 

(a) W-SliWl 2llffl^f5nl^t^^v/ 
■WUJI <-3f«S««u 12^**1) 12a« 

* /HB 12a pfcg 1 <D*?^;^t$£l 5 a ^2^)[)x 
;ufi«l Sb^MSixTV^It-CfcS. 0 9 

£0 0 2 (a) (OpS©xt7^^t^l3lCW 

SftTV^nS!S&JB3 2 £ pSS&Ji3 3*#LfcV* 

[0 0 6 0] reDBffateiS^Kte^Tfc, 02 (a) 

<z>*mh*jd 1 1 ±tzm*&mibmm 1 4 ^t® 

3k ^OniOxt^^^t^I (— *«S^tfcx !H2 
o^ffS) 1 2 a «r»»-r* J: 5i:pS^*^«?i 

[ 0 0 6 1 ] c\<Dtzft, El 2 (a) 4: IrJ«^. 

ifitkBt 1 4 1 m^mm^i 1 3 £ (D^mcoM^mm ts 

vSt^SrffliftiJ-t-^r i:^-C#So 0 2 (a) i: P 

Sf^fMBJftKMH 4 5Lt^^-7*^Bt^« l 3«< 
CKK yll22^H-Tl^o ^oT, 02 (a) 

[0 0 6 2] St*^»tt^J: 9 wtOJRWSrBSW^ 

5^ Bt**l 3±^»«*fc (LOCOS) ici^I^M 



15 

±.tmM(oxm t mm \z. m 9 - v / xsrESih-r 5 

^iUcl7a, 17b^«»"CI±K^>««17a, 1 
[0 0 6 3] ^/c, KWytS2 2*KWV«»l 

t>-5^ x KWyfitti 7 b <z>*«&t/*^5MII«* i 
3^e>ifi<-efcottJ:v\ :oS^t, Sf^BHfeli: 

lui i 3 o^®t*4 ctzxmtm+tt 

SafflPfl|:jbVtniiDKWy««l 7 a, 17 bid 

l 5 bsfcVMipSJ£>£*R 1 l j^&Jta* 
£fc*ttttMBffia»tett«to*Li\ tot, ^tetcti 

[0 0 6 4] ^C, pI^S«l l^^tt^^\ 
[0 0 6 5] 

[0066] z<ntctb, ®MfcmfflRxfwmmm\z*s\,^ 

[0 0 6 7 ] £fc s KW>ffitt^«»f, 
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itmrnRximnmrn^^^xa, km 

hiz.mmm\zmti s v^umm&jj* tot^^^ 
i(? [0068] rixia 9 . ^tet-SH-r5m^^^-/u 

[mi] *8Botto»gli:«5HH|**?o#tt 
[[112] (a) fi, **WOHJE<0^ffi^«S@tt:a« 
^»5»BH"Cfc5. (b) fi % A-2 s *ir y 

[113] **MO|IJte^ffi^«S@ft:»«*^0*ffi 
B*rt<0ft*y>T*— K<D«3*Sr*i-, Hi COB -BIS 

[0 4] *«W^jl*0»*^«SBff»«*-T-0*tt 

-f\ HOC - C^twft o |gng[S3"Cfo£o 

[in 5] (a) fi*3SPj^iiasco^iB^«s@#a«si 
^ (b) km ytffia<fo^f>'>t^*^^t^ 

[me] «p^wa©®ll:i^i«B^w*lf 

C0[HlSS^^^^i-[I]T^S o 

[El 8] B7©Bff»<ft*^Sr»f^**4IRo*>f 5> 
Id) 9] #«n^ftb^lltt^tt^dB#tttt9R-?-^ 

[«F*©RH] 

11 II (1 1 

12 nl^M (— *SSm«c> i2^S^f) 

1 2 a mtr^^S/^/uJB J&2<&¥3* 

1 3 %?£MEffitt 
l 4 *?#BttlUI 
50 15a ^ 1 O^/l^Sc 
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1 5 b 

1 5 c ^-t*A- K— ZfM 

1 6 a i&mm<Dy—*m%z 

i e b mmmw-xm® (=^** hs§) 

1 7 

1 7 a {£ffiS<£> VffiiUc 

1 7 b i^SScO >^igc (^V^ hS) 

1 8 h&ftBt 

i 9 y- hmm 

2 5 ^^yTTK^r^h (SitSSiA/I) 

3 1 ^tT**V*/UJB (I3^f$l) 
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32 nmm^m (-mmm<Dm&m. ^2(D^mw 

8) 

3 3 pSSiAil (E^ll^iiil, I3^i* 
®) 

i o i m&wm 

i o 6 (A^E^) 
l o 7 8fefc«*ttiA«^ 

i i i ^ytv-f k 

1 1 2 3t«#*aiffll6»^- hll^M h7>^ 

70 * (7tff#^m^MOS 
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